Inhibitory effect of phytoglycoprotein (38 kDa) on expression of matrix metalloproteinase-9 in 12-O-tetradecanoylphorbol-13-acetate-treated HepG2cells.
Tumor metastasis is one of the main causes of death for patients with malignant tumors. Matrix metalloproteinase-9 (MMP-9) has been implicated in the invasion and metastasis of various cancer cells. Firstly, glycoprotein isolated from Styrax japonica Siebold et al. Zuccarini (SJSZ) has a molecular weight with 38 kDa and consists of carbohydrate (57.64%) and protein (42.35%). In the composition of SJSZ glycoprotein, carbohydrate mostly consists of glucose (28.17%), galactose (21.85%) and mannose (2.62%) out of 52.64%, respectively. the protein consists of Trp (W, 7.01%), Pro (P, 6.72%), and Ile (I, 5.42%) out of 42.35% as three major amino acids, while total amount of other amino acids is 23.20%. The present study was designed to demonstrate whether or not SJSZ glycoprotein prevents the activity of MMP-9 as a metastasis factor against 12-O-tetradecanoylphorbol-13-acetate (TPA). The study evaluated intracellular ROS and the phosphorylation of mitogen-activated protein kinases (MAPKs: extracellular signal-regulated kinase [ERK], stress-activated protein kinase/c-Jun N-terminal kinase [SAPK/JNK] and the p38 MAPK), the activities of transcriptional factors (nuclear factor [NF]-κB and activator protein [AP]-1), cyclooxygenase (COX)-2, inducible nitric oxide synthase (iNOS), and MMP-9 in TPA-induced HepG2 cells using the Western blotting analysis, EMSA and gelatin zymography. The results showed that SJSZ glycoprotein (50 μg/ml) suppressed the production of intracellular ROS and the phosphorylation of ERK, JNK and p38 MAPK, as well as the activities of transcriptional factors (NF-κB and AP-1), COX-2, iNOS, and MMP-9 in TPA-induced HepG2 cells. Taking the aforementioned results into account together, this present study suggested that SJSZ glycoprotein might be a potent anti-metastatic agent that suppresses MMP-9 enzymatic activity via the NF-κB and AP-1 signaling pathway.